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S. T. Coleman We show that lithium intercalation in Li"Mo6Se8 is described accurately by mean-field solutions to a single para-meter lattice-gas model. We present mean-field fits to the inverse derivative dx/dVof the voltage Vof Li/Li"Mo6Se8 cells at several temperatures. This is apparently the first fully quantitative description of dx/dVfor an intercalation system and the first realization of a three-dimensional mean-field lattice gas. Fitting -dx/dVvs Vor xis equivalent to fitting the magnetic susceptibility versus magnetic field or magnetization, respectively, for magnetic systems. All the spins in a ferromagnet above T, can rarely be aligned in practical fields, equivalent to x =0 or x =1 in a lattice gas. Comparisons of theory and experiment (like Fig. 3 The success of MFT indicates that the Li atoms are randomly distributed for T )10'C and do not exhibit short-range order as they do in the Monte Carlo calculations. However, this does not imply that the Li-Li interaction is exclusively long range. We found, for example, that by splitting the total interaction into a long-range part, U", and a nearest-neighbor part, U', such that y U = y U" +6 U', equally good fits to the data for anỹ U'~(~yU"/6~were obtained. For larger~U'~, however, the fits worsened and we conclude that a substantial fraction of the total interaction energy must be long range.
Models of the
Theoretical work shows that linear lattice expansion leads to a concentration-independent attractive interaction between pairs of intercalant atoms which is independent of the distance between the atoms. " " Using the results of Ref.
14 for an elastic continuum and the measured bulk modulus of Mo6Ses 
